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COMPLETE SPECIFICATION

Improvements in or relating to Telecommunication Cables

We, British Insulated Callender's
Cables Limited, a British Company, of 21
Bloomsbury Street, London, W.C.I. , do. here-

by deciarc the invention, for which we pray

3 *-*ihar/a patent may be granted to us, and the

method by which it is to be performed, to be
particularly described in and by the following

statement :
—

:

This invention relates to telecommunication

10 cables of the kind comprising a multiplicity of

plastics insulated conductors enclosed within a

water-proof sheath of plastics material. More
especially but not exclusively it is concerned
with so-called "pilot and telephone" cables.

15 Pilot and telephone cables arc usually laid

alongside the power cable or cables of the

circuit or circuits with which the pilot cores

are associated and in consequence lengths of

such pilot and telephone cables often form
20 pan of an indoor cable installation. In order

to minimise the risk of such cables transmitting

flame in the event of a fire in a part of the in-

stallation to which they have access, the con-

ductor insulation and the sheath are commonly
25 of polyvinyl chloride compositions as such

compositions will not propagate flame although

they will melt or burn away if subjected to

high Temperatures.

With the object of limiting the extent to

30 which water that has entered a telecommuni-

cation cable through a defect in the cable

sheath or in a joint in the cable may travel

along the cable, we have in the specifications

of our Patents Nos. 995,582, 1,095,639 and
35 1,104,450 proposed to fill the interstices be-

tween cellular plastics insulated conductors

and between them and the cable sheath from
end to end of the cable length with petroleum
jcll> or other watcr-impermcablc medium

40 which will not drain under the influence **f

gravity or such hydrostatic pressure as may
arise in the event of damage to the cable

[Prictft. 6d.)

sheath but which will permit relative sliding

movement of the cellular plastics insulated

conductors over owe another during such bend-
ing of the cable as occurs during manufacture
and installation of the cable. Telecommunica-
tion cables having solid or cellular insulated

conductors with the interstices so filled are

now known as "fully-filled" cables and will

hereinafter be referred to as such.

While fully filling a cable with petroleum

jelly reduces the risk of its electrical charac-

teristics being adversely affected by penetra-

tion of water through a damaged sheath or a

faulty joint, it has the disadvantage that it may
very substantially reduce or even eliminate the

flame retarding characteristics of the cable so

that fully-filled pilot and telephone cables be-

come a fire hazard.

It is an object of the invention to provide a

fully-filled plasties insulated and plastics

sheathed telecommunication cable which is free

or substantially free from the aforesaid dis-

advantage.

In accordance with our invention we achieve

the object by using as the matcnal for filling

the interstices between the insulated conduc-

tors and between the insulated conductors and
the plastics sheath a flame-resistant, watcr-

impermcablc medium which will not at normal

operating temperatures of the cable drain

under the influence of gravity or such hydro-

static pressure as may arise in :he event of

damage to the cable sheath but which will per-

mit relative sliding movement of the plastics

insulated conductors over one another during

such bending of the cable as occurs during

manufacture and installation of the cable.

In this specification the term "flame-resis-

tant medium" is used to mean a medium
which, when a portion thereof is subjected to

the influence of an external source of ignition,

wiii not transmit name bey<»nu the portion oi
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the medium under the influence of the source
of ignition and will not continue to burn after
being removed from the source of ignition.
The composition used to fill the interstices

5 within thc cable should also be compatible
with thc particular insulating material used to
insulate the individual conductors and with
the material of thc sheath, and should have a
high coefficient of bulk resistivity, a high di-

10 electric strength and preferably a low per-
mittivity.

Filling media suitable for use in cables
whose conductors are insulated with solid or
cellular polythene, solid or cellular polypropy-

15 lene or solid or cellular polyvinyl chloride
compositions are blends of

(a) combustible oils and/or waxes with
(b) flame resistant media.
Examples of (a) are:—

20 (1) Mixtures of whiting and castor oil.

(2) macrocrystalline petroleum waxes
(3) mixtures of microcrystalline petroleum

waxes and oils, for instance, petroleum
jelly

25 (4) low molecular weight, high Melt Flow
Index polyethylenes of a semi-solid or
greaselike nature

(5) mixtures of petroleum jelly, microcrys-
talline petroleum waxes, polyisobutylene

30 and aluminium stearate

(6) mixtures containing cumerone indene
resins.

Examples of flame resistant media are :—
(1) Chlorinated paraffin wax

35 (2) Halogenated diphenyl e.g. chlorinated
diphenyl.

The invention will now be illustrated by
means of the following Examples.

Example I

40 A fully filled telecommunication cable for
use in a carrier system comprises a multiplicity
of conductors, each having a dielectric of a
cellular polyethylene or cellular polypropylene
enclosed in a solid polyethylene or polynrn-

45 pylene sheath. Although the conductors' may
be twinned, or otherwise assembled together
we prefer to arrange them in quads as this re-
sults in a smaller aggregate volume of inter-
stices within the cable as compared with a

50 cable having the same number and size of
conductors associated in pairs.

By making the insulation of the conductors
of cellular material, the capacitance between
the conductors of each pair or quad is reduced

55 to an extent so as substantially to compensate
for the increased capacitance due to the pre-
sence of the filling compound.
The filling composition that we prefer to

use is a blend of petroleum jelly and a halo-
60 genated paraffin wax or a mixture of such

paraffin waxes. Of the halogenated paraffin
waxes, chlorinated paraffin wax is particularly

. suitable on account of its cheapness and avail-
ability.

Example II #5
A fully filled pilot and telephone cable com-

prises a multiplicity of conductors each having
a dielectric of solid polyvinyl chloride enclosed
in a solid polyvinyl chloride sheath. The con-
ductors may be twinned or laid singly. 70

Likewise, as in Example I the filling com-
position we prefer to use is a blend of petro-
leum jelly and a halogenated paraffin wax or
mixture of such paraffin waxes, chlorinated
paraffin wax being particularly suitable. 75

Example III

A fully filled pilot and telephone cable com-
prises a multiplicity of conductors each having
a dielectric of solid polypropylene enclosed in
a solid polyethylene or solid polypropylene 80
sheath.

The arrangement of the conductors and the
preferred filling composition arc identical to
Example II.

The cables, described in the above examples, 85
may be

^
manufactured by the methods

described in the specifications of our Patents
Nos. 1,120,011, 1,104,450 and 995,582.

WHAT tfE CLAIM IS:—
1. A telecommunication cable comprising a 90

multiplicity of plastics insulated conductors
enclosed within a waterproof sheath of plastics
material and, filling the interstices between the
insulated conductors and the insulated conduc-
tors and the sheath, a flame resistant water 95
impermeable medium which will not, at nor-
mal operating temperatures of the cable, drain
under the influence of gravity or such hydro-
static pressure as may arise in the event of
damage to the cable sheath but which will 100
permit relative sliding movement of the plas-
tics insulated conductors over one another
during such bending of the cable that occurs
during manufacture and installation of the
cable. 105

2. A telecommunication cable comprising a.
mnlrinlir'ir** s\( soalli*!**- ««t-C~

f "V v * wv*»uiwl ^/lUJtJVO lUJUldlCU tuu-
ductors enclosed within a waterproof sheath
of plastics material and, filling the interstices
between the insulated conductors and the in- 110
ouiaau t-vifuucivia auu uk. anuaiii, 2 ijaiTiC T€-
sistant water impermeable medium which will
notj at normal operating temperatures of the
cable, drain under the influence of gravity or
such hydrostatic pressure as may arise in the 115
event of damage to the cable sheath but which
will permit relative sliding movement of the
plastics insulated conductors over one another
during such bending of the cable thai occurs
during manufacture and installation of the 120
cable.

3. A telecommunication cable comprising a
multiplicity of plastics insulated conductors

material and, filling the interstices between the 125
insulated conductors and the insulated conduc-
tors and the sheath, a flan* resistant water
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impermeable medium which will not, at nor-
mal operating temperatures of the cable, drain
under the influence of gravity or such hydro-
static pressure as may arise in the event cf

5 damage to the cable sheath but which will per-
mit relative sliding movement of the plastics

insulated conductors over one another during
such bending of the cable that occurs during
manufacture and installation of the cable, said

10 flame resistant water impermeable medium
comprising a blend of a flame resistant medium
and a water impermeable medium.

4. A telecommunication cable comprising a
multiplicity of flame resistant plastics insulated

15 conductors enclosed within a waterproof sheath
of flame resistant plastics 'material and, fill-

ing the interstices between the insulated con-
ductors and the insulated conductors and the
sheath, a flame resistant water impermeable

20 medium which will not, at normal operating
temperatures of the cable, drain under the in-
fluence of gravity or such hydrostatic pressure
as may arise in the event of damage to the
cable sheath but which will permit relative

25 sliding movement of the plastics insulated
conductors over one another during such bend,
ing of the cable that occurs during manufac-
ture and installation of the cable.

5. A telecommunication cable according to
30 Claim 3 wherein said plastics insulation is of

cellular form.

6. A telecommunication cable according to
Claim 3 or Claim 5 wherein said plastics in-
sulation comprises polyethylene or polyvinyl

35 chloride or polypropylene.
7. A telecommunication cable according to

any of Claims 3, 5 or 6 wherein said flame re-
sistant medium comprises at least one halo-
genatcd paraffin wax?

40 8. A telecommunication cable according to
any of Claims 3, 5 or 6 wherein said flame
resistant material comprises a halogcnatcd di-
rtJv»rml
I "J **

9. A telecommunication cable according to

45 any of Claims 3, 5, 6, 7 or 8 wherein said
water impermeable medium is a mixture of
whiting and castor oil.

10. A telecommunication cable according to
any of Claims 3, 5, 6, 7 or 8 wherein said

50 water impermeable medium comprises a
rnicrocrystalline petroleum wax.

11. A telecommunication cable according to
any of Claims 3, 5, 6, 7 or 8 wherein said
water impermeable medium comprises a mix-

55 turc of rnicrocrystalline petroleum waxes and
oils.

12. A telecommunication cable according to
any of Claims 3, 5, 6, 7 or 8 wherein said
water impermeable medium comprises a low
molecular weight, high Melt Flow Index poly- 60
ethylene of a semi-solid or grease-like nature.

13. A telecommunication cable according to
any of Claims 3, 5, 6, 7 or 8 wherein said
water impermeable medium comprises mix-
tures of perroleum jelly micro-crystalline 65
petroleum waxes, polyisobutylcne and alu-
minium stcarate.

14. A telecommunication cable according to
any of Claims 3, 5, 6, 7 or 8 wherein said
water impermeable medium comprises mix- 70
tures containing cumerone indenc resins.

15. A telecommunication cable comprising
a multiplicity of plastics insulated conductors
enclosed within a waterproof sheath of plastics
material and, filling the interstices between 75
the insulated conductors and the insulated
conductors and the sheath, a flame resistant
water impermeable medium which will not, at
normal operating temperatures of the cable,
drain under the influence of gravity or such 80
hydrostatic pressure as may arise in the event
of damage to the cable sheath but which will
permit relative sliding movement of the plas-
tics insulated conductors over one another
during such bending of the cable that occurs 85
during manufacture and installation of the
cable, said flame resistant water impermeable
medium comprising a blend of chlorinated
paraffin wax and petroleum jelly.

16. A telecommunication cable according to 90
Claim 1 or Claim 2 wherein said plastics in-
sulation

-

comprises polyethylene or polyvinyl
chloride or polypropylene.

17. A telecommunication cable according to
Qaim 4 wherein said flame resistant plastics 95
insulation and said flame resistant plastics
material comprise polyvinyl chloride.

18. A telecommunication cable substanrially
as hereinbefore described with reference to
Example I. jqq

19. A telecommunication cable substantially
as hereinbefore described with reference to
Example II.

20. A telecommunication cr«b!e substantially
as hereinbefore described with reference to 105
Example III.

R. F. TARBOX,
Agent for the Applicant,

21, Bloomsbury Street, London, W.C.I
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